Summary This is the first report of a case-control epidemiological study on lymphomas and leukaemias occurring in Yorkshire during 1979-84. This paper deals with the results of the Hodgkin's disease analysis comprising 248 cases and 489 controls. The results indicate support for previous work with respect to small family size and past history of infectious mononucleosis. Positive observations made in a previous pilot study are also confirmed and extended with respect to associations with certain chronic skin lesions, dental anaesthesia and familial factors. Negative associations are described with respect to X-ray exposures and cigarette smoking. It is proposed that these results fit into a general hypothesis that these conditions are the result of interaction between infectious agents and altered immunity in those persons genetically predisposed. the control group but the majority of controls were in hospital either due to an accident or for cold surgery. All interviews were conducted by trained interviewers, usually in hospital, using a standard questionnaire covering all aspects of past life relating to occupation, hobbies, personal habits, drug ingestion, family history and past medical history. Hospital and GP records were checked to confirm the accuracy of drug and medical histories. Cancer in other blood relatives was also cross-checked with the cancer registries or by death certificate perusal. All data were coded, computerised and validated by a trained group not involved with interviewing. The case-control statistics were produced using the programmes of Rothman and Boice (1979), using their stratified techniques.
The aetiology of Hodgkin's disease (HD) is still poorly understood. This may be due to past difficulties in diagnostic consistency or the failure to recognise a multistep aetiological process. It may be also attributable to the lack of a carefully defined geographical basis for such studies within which most cases of disease can be realistically expected to be identified. This is the first of a series of reports concerned with a case-control epidemiological study of the various forms of lymphoma and leukaemia occurring in the Yorkshire Region during 1979-84. A feature of these investigations has been the incorporation of a firm diagnostic and geographical basis with referral of diagnostic material to a central review panel. Furthermore confirmation of past medical events has been achieved by perusal of medical records. A pilot survey has already been reported (Bernard et al., 1984 ) which made new observations concerning possible aetiological factors in lymphomas and this paper tests several hypotheses developed at that time relating to Hodgkin's disease. It should be emphasised that no data from the pilot study were used in the analyses presented in this paper.
Methods and population
All cases occurring in the Yorkshire Health Region and diagnosed between October 1979 and December 1984 were eligible for inclusion. In total 248 cases and 489 controls were interviewed.
A new registration and diagnostic scheme was created in the Yorkshire Health Region to service this epidemiological survey. This made use of the pre-existing Cancer Registry and Histopathology Lymphoma Panel (RR =2.0, P =0.10) those with previous severe or chronic infections (RR =2.6, P =0.06) and diabetes in the past (RR =2.0, P =0.22).
Negativ,e risks
The bulk of the negative risks shown in Table III along with related topics without risk, are associated with lack of past exposure to X-rays or cigarette smoking. Here the HD cases were contrasted with a control group which excluded the major smoking related non-malignant diseases; arterial disease and chronic chest conditions. Familial asso(iation Table IV shows the detailed results for association with family illness including all types of cancer and some more specific commoner solid tumours as well as lymphoma/leukaemia.
The strongest association lies amongst the families for HD cases: here 9 cases and 1 control had one or more further HD cases in blood relatives. Overall multiple sclerosis (MS) is barely associated with an excess in case families, however, it is highly associated with male cases (Cases= 7, Controls=1, RR = 14.4, P = 0.00 1).
Past medical history
Skin lesions show a significant 2 fold excess in cases as detailed in Table V -Storrar et al., 1983) . Unfortunately the study was not able to gather data on male bed-room sharing as a possible explanation for this. There was no consistent age of onset of disease observed within or across families. Examination of the familial relationship suggests that sibling-sibling and parent-child are the most common familial patterns as previously reported (Vianna et al., 1974; Haim, et al., 1982) . This study suggests a possible link between HD and familial MS. Pooled results in the current study identify a near-significant risk, but stratified analyses indicate this is specific to males. The seven cases of MS associated with male HD patients included a mother, two fathers (one of whom also had a sister with MS), the remainder being relatives by marriage rather than direct blood relatives. Recent evidence has implicated an (as yet) unidentified retrovirus in MS (Koprowski et al., 1985) .
An association of HD with atopy is demonstrated in this study mainly by the excessive case numbers for eczema/dermatitis, shown in Table VI, but also supported by a significant risk associated with asthma and pollen allergy in young males with NS HD. This was first suggested by Winkelman & Rajka (1982) . Such an association was also reported in the previous Yorkshire pilot study (Bernard et al., 1984) . However, the relationship to treatment with steroids suggested by our carlier study has not been borne out in this most recent investigation. It should be noted, however, that the link with steroids in the pilot study was accounted for mainly by non Hodgkin's lymphoma (NHL) in the pooled lymphoid matignancies group. Other skin conditions, excluding eczema or dermatitis, also proved to be significantly associated with HD. Urticaria was identified as the strongest risk factor in the group, reaching significance in the 15-35 year old nodular sclerosing (NS) HD subgroup, when sexes were pooled. This has not been identified in previous studies, but is consistent with the immune perturbation hypothesis.
The study has produced interesting observations on past dental anaesthesia. Prior to 1960 general anaesthesia would E usually have been achieved with nitrous oxide and a small amount of oxygen. After 1960 this was supplemented with halothane and there has been little major change in gaseous anaesthesia since then. The implication of nitrous oxide in HD aetiology has some biological basis in that it has been suggested that nitrous oxide interferes with vitamin B12 synthesis and has also specific effects on human neutrophils (Nunn & Morain, 1982 (Munoz et al., 1978) . This was weakly confirmed in the present study, the excess risk being confined to males age 15-35 yr within 5 years of IM. Social characteristics, especially sibship size have been thought of as having an 'infectious agent' interpretation, largely through the work of Gutensohn and Shapiro (1982) . The proposed hypothesis is that HD may arise as an unusual and late host response to a common infection, not experienced at an earlier age in singleton or other small families. The data here and in the pilot study lend support to this hypothesis.
The significant risk associated with male barbiturate users was a unique finding. Barbiturates tended to be prescribed for serious psychological or personality disorders and often in conjunction with other drugs.
Finally the negative findings present some problems. Significant negative associations found from smoking find no support in the literature. In one study, heavy cigarette smokers were found to be at risk for HD although alcohol consumption did not influence risk (Paffenbarger et al., 1977) . Although smoking is associated with many different malignancies, there is no good evidence to suggest HD is one of them. However, stratification for family size, as a possible correlate of social class revealed that the negative cigarette smoking risk was most marked for the smaller family sizes and had almost disappeared in sibships of more than 4. The negative risk for smoking in male HD was consistent with results from the pilot study. The suggestion that this may reflect a bias in the hospital control group, where smokingrelated diseases could be over-represented, was tested by excluding those controls diagnosed with smoking related diseases at time of interview. The negative association with smoking was still significant.
In summary, the results of this case-control analysis lend support to a multi-step model generated in the course of this study, namely the HD occurs largely in those with genetic predisposition, immune perturbation and infectious agent stimulation. These may be thought of independently or as stages in disease susceptibility and may have several possible manifestations in any individual. The concept of genetic predisposition is supported by the excess results in families of solid tumours and lymphomas. Also the link with atopy might have a genetic basis. The possibility of infectious agents was supported by small family size, a link with infectious mononucleosis and the risks associated with MS. Whilst immune perturbation maybe exemplified by occupational risks, skin diseases and dental anaesthesia risks. It is anticipated that multivariate statistical modelling might lend support to these hypotheses and this is intended once the analyses of the other diseases within the study are completed.
